Expression, purification and biological characterization of human vasostatin120-180 in Pichia pastoris.
Angiogenesis is a major feature of tumor growth and metastasis. As such, targeting the tumor neovasculature is an attractive strategy for effective cancer therapy. Angiogenesis inhibitors have strong therapeutic potential as antitumor agents in suppressing tumor growth and metastatic progression. Vasostatin, the N-terminal domain of calreticulin, is a potent angiogenesis inhibitor. Our laboratory previously reported a strategy for expression and purification of human vasostatin120-180 (VAS) in a GST-tagged fusion form using Escherichia coli expression system. However, the yield of 7.2 mg per liter of culture was relatively low and the protein activity was also limited. In this study, the biologically active and soluble VAS was cloned and expressed in Pichia pastoris. The yield of the active VAS was about 20 mg/L of the P. pastoris culture medium. The recombinant protein was purified to homogeneity, and confirmed to be biologically active. The recombinant VAS could efficiently inhibit angiogenesis and endothelial cell proliferation in vitro. Moreover, the P. pastoris-derived VAS showed relatively higher protein activity than E. coli-derived VAS. Furthermore, it can inhibit in vivo xenograft tumor growth and prolong the tumor doubling time significantly by inhibiting angiogenesis. Taken together, this is the first report on the heterologous expression of VAS in P. pastoris, and P. pastoris is a highly efficient and cost-effective expression system for large amount production of biologically active recombinant VAS for potential therapeutic application.